Absolute cross sections for the excitation of the Werner band system H(C*II •* X 1 ! ) have been measured from energy threshold to 300 eV for electron impact on H.o The bands were o o observed in emission in the wavelength region 1100A.-1250A. The measured cross sections were compared with published' transition probabilities, leading to the conclusion that the Werner bands are suitable as the basis for a relative spectral response calibration only when the bands are observed under sufficiently Mgh resolution (FWHM -0.4A). The effect: of the perturbation between the C 1 !! and B 1 ! states of the hydrogen molecule was clearly observed in anomalies in the rotational intensity distribution in bands of the (3, v") progression.
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INTRODUCTION
The/Werner band system of molecular hydrogen [C 1 !! •> is readily excited by electron impact, and theoretically by Namioka 7 . Julienne 8 has calculated the extent of the mixing of some of the more strongly perturbed levels and his work shows that this mixing leads to significant intensity anomalies.
Another complicating factor in the study of the Werner bands is the fact that the C 1 !! state is populated to some extent by cascade transitions from more energetic states. These transitions have been discussed by Richardson 9 and Dieke 5 , but little is known quantitatively about the extent of the cascade process and its effects on an optical calibration experiment.
In this paper we describe an experiment that clarifies most of The apparatus uaed in this work is nearly identical to that described in detail by Mumna and Zipf 10 , 11 . Hydrogen gas flowed into v • a small collision chamber located in a large vacuum chamber which was evacuated by two 1400 A/sec diffusion pumps ( Figure 1 ). An electron gun provided a monochromatic beam of electrons whose energy could be Relative probabilities for electron-impact excitation of the various levels of the C state from the X state may be deduced from these values by invoking the Born and Born-Oppenheimer approximations. In this approximation 11 * a generalized oscillator strength may be defined in the expression for the differential scattering cross section. In the limit that the excitation energy for the transition is small compared to the electron impact energy, this generalized oscillator strength approaches the optical oscillator strength, and it follows that the cross section for electron-impact excitation is directly proportional to the probability of photon absorption from a contiuum radiation field. Thus the probability for excitation to the v' vibrational level of the upper state is proportional to
where A , Q is the radiative transition probability between the v' sribratlonal level of the upper state and the v" = 0 level of the ground electronic state, and v, ,. is the wave number of the corresponding radiation. The intensity of the (v', v") band seen in emission will then be proportional to
where A , " is the radiative transition probability between the v* and v" vibrational levels of the upper and lower electronic states, respectively. If the C state is populated to a significant degree by cascade transition from higher-lying excited states, the use of the quantity P » is not justified, and bands originating on each upper level must be considered separately.
Werner band transition probabilities and predicted band intensities were also calculated from Franck-Condon factors, using published dipole transition moments and the r-centroid approximation.
The appropriate formulae are given by Herzberg 15 The treatment of transition probabilities in H_ using Franck-Condon factors and r-centroida oust be regarded as somewhat inexact.
Calculations have been reported by Halmann and Laulicht 2 -arid by Villarejo et al, 23 showing that the Franck-Condon factor for a band is not constant i but varies with rotational quantum number. Drake and Nicholls 2 ** report that the r-centroid approximation may fail for hydrogen* Nevertheless, as we will show later in this paper, the agreement between the experimental measurements and the results of a Franck-Condon calculation is quite good,
The distribution of intensity in the rotational structure of each band was calculated as follows, using the formulation of Herzberg 1 ®.
The jth rotational level of the ground (X 1 ! , v" « 0) state is populated The spectral sensitivity calibration using HD fluorescence techniques was then carried out, demonstrating that the early Wernerband calibration was in error. The calibration experiment using hydrogen deuteride has a twofold advantage: it has very few uncertainties in principle, and its spectral range overlaps the wavelength region that nay be calibrated accurately using the LBH bands of N..
It is now clear from these measurements that certain of the Ql line intensities, In particular those of the (3, 6) and (1, 5) 
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